What drives human search in situations with sparse rewards? We let preschoolers (age 24-52 months) play a game in which they had to search for an animal and measured their persistence in the absence of explicit rewards. Crucially, we either told children which animal they were searching for (known animal condition), so that they gained no additional information when finding it, or we told them that it could be one out of eight different animals (unknown animal condition), so that they gained additional information when finding it. Although none of the children could actually find an animal, no matter how long they searched, our results indicate that the unknown animal group was more persistent in their search. These results enrich our understanding of children's motivation in scenarios with sparse rewards and inform research on artificially intelligent agents facing similar environments.
situations where the outcome has greater information value?
In the current study, we measure how long 2-and 3-year-olds are willing to keep searching for 34 something that never occurs. In our paradigm, children were told that they had to find an animal hiding 35 behind one of many doors, sequentially presented on a tablet screen. We manipulated whether children 36 knew the animal they were looking for (known animal condition; e.g., find the lion) or whether children did 37 not know which of eight possible animals was hiding (unknown animal condition). This subtle difference 38 in the instructions impacted the information gain (IG) of the same action (i.e., opening a door) across the 39 two different conditions. Indeed, in the unknown-animal condition, opening a door had the potential to 40 reveal not only the location of the hidden animal, but also its identity. Formally, the IG for finding the 41 animal in the known animal condition was − log(1) = 0, whereas the IG in the unknown animal condition 42 was − log(1/8) = 3. 43 Our results show that children searched more persistently in the unknown animal condition, where 44 with each action there was more information to be gained. These results extend our understanding of 45 children's motivation, and underline the importance of curiosity-driven algorithms.
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Results
As a first indicator of children's persistence, we looked at how many doors they opened before giving up proposed that the concept of "fun" can be formalized by measuring how much one's model of the world 82 improved from one time step to another. Considering that the expected information gain was higher in the 83 unknown animals condition compared to that in the known animal condition on every step of the game, it 84 could be that children in the eight animal condition persisted longer because they experienced more fun.
85
To further map out all of the details of children's persistent search, we as scientists have to keep searching 86 persistently.
